REMARKS 

The Office Action has withdrawn Claims 1-66 fi-om consideration. In addition, the 
Office Action has allowed Claims 68-98. However, it has rejected Claims 67 and 90-96 under 
35 U.S.C. §102(e), as defining subject matter which is allegedly anticipated by the teachings in 
U.S. Patent No. 6,471,936 to Chen et al. ("Chen et al. I"). 

Applicants are submitting the following comments, which are deemed to place the 
present case in condition for allowance. Favorable action is respectfully requested. 

Before addressing the merits of the rejection. Applicants have amended Claim 67 to 
correct a typographical error therein. Applicants have corrected the error therein by replacing 
"composed" with "comprised". In addition, inasmuch as claims 1-66 have been withdrawn firom 
consideration, and inasmuch as claim 90-96 are dependent upon claims withdrawn fi-om 
consideration, Applicants have amended claims 90-96 by specifically reciting therein subject 
matter in claims 1, 2, 3, 7, 1 1, 15, 18, respectively, upon which they depend. 

No new matter is added to the application. Moreover, these amendments to the claim do 
not narrow the scope thereof. 

Pursuant to the rejection of Claims 67 and 90-96 under 35 U.S.C. §102 (e), the Office 
Action cites Chen et al. I. 

The subject matter of Claim 67 is directed to a solid substance comprised by more than 
one half by weight of hollow carbon nanotubes having walls consisting essentially of two layers 
of carbon atoms. Claims 90-96 are directed to fuUerene material predominately comprised of 
double walled carbon nanotubes produced by the method of Claim 1, 2, 3, 7, 1 1, 15 and 18, 
respectively. This subject matter is not disclosed or described in Chen et al. I. 
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Chen, et al. I disclose various types of carbon nanotubes, single walled nanotubes and 
multi-walled nanotubes. However, Chen, et al. I do not teach, disclose or suggest double walled 
nanotubes, the subject matter contained in the rejected claims. A review of Chen et al. I clearly 
establishes that there is no mention therein of double walled nanotubes. 

The Office Action refers to colunrn 4, lines 25-35 and Figures lb, Id, 2b and 2d of Chen 
et al. 1. However, the passage in Colunrn 4 does not teach, disclose or suggest double walled 
nanotubes. Moreover, neither Figures lb, 2b, Id nor 2d depict double walled nanotubes. Figures 
lb and 2b depict nanotubes having several layers; not just two layers, as would be the case if 
double walled nanotubes were formed. Moreover, Figures Id and 2d depict stacked truncated 
nanotubes, but these are also multilayered. Unlike the present invention, Chen et al. I do not 
teach or disclose nanotubes wherein the number of carbon layers are controlled, so that the 
product formed thereby contain substantially double walled nanotubes. As recognized by the 
United States Patent and Trademark Office in an earlier Office Action, the conditions of the 
formation of the nanotubes in Chen et al. I is quite different that fi-om the present invention. As a 
result, Chen et al. I do not produce DWNT's. 

The Office Action acknowledges that Chen et al. I disclose multi-walled nanotubes. It 
however, alleges, that the dictionary definition of multiple is "having relating to, or consisting of 
more than one individual, element, part or other component". It concludes that based on the 
definition of multi, multi-walled referred to in Chen et al. I includes double walled. 

The Office Action is completely ignoring the teachings in Chen et al. I. A review of 
Chen et al. I clearly establishes that the multi-walled nanotubes referred to therein contain more 
than two walls. In fact, as indicated hereinabove, the Figures therein do not depict any double 
walled nanotubes. Further, there is no mention in the text of Chen et al. I of any double walled 
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nanotubes. Thus, it is a mere assumption by the United States Patent and Trademark Office that 
Chen et al. I disclose multi-walled nanotubes. 

Moreover, contrary to the allegations in the Office Action, the dictionary definition of 
multi is "more than two". Enclosed herewith is a copy of the dictionary definition of multi, 
which multi is defined as "more than two". (See attached). 

Thus, in view of the definition of "multi" it cannot be said that multi-walled, as described 
in Chen et al. I includes double walled nanotubes. Thus, based on this definition, Chen et al. I do 
not teach, disclose or suggest double-walled nanotubes. 

However, assuming pro arguendo that multi includes the definition of more than "one" 
and "more than two", it also follows that based upon the logic of the United States Patent and 
Trademark Office, it cannot be said that multi-walled nanotubes, as described in the Chen et al. I 
includes double walled. According to this interpretation, multi- walled may or may not include 
double-walled. Even following this interpretation, the claims are not anticipate by the teachings 
in Chen et al. I. Case law has held that anticipation requires identity of invention. Since there is 
no specific teachings of double walled nanotubes in Chen et al. I, the United States Patent and 
Trademark Office must be alleging that the teachings of double walled nanotubes in Chen et al. I 
is inherent. However, in order to find anticipation by inherency, the prior art must necessarily 
include the claimed limitation it anticipates. See, In re King . 801F2d 1324, 1326, 23 USPO 136, 
138 (Fed Cir 1986). See also, Schering Corp. v. Genesa Pharmaceuticals. Inc. 339 F3d 1373, 
1377-1378 (Fed Cir 2003). But, based on the analysis, since multi is defined as more than one or 
two, it does not necessarily follow that multi-walled, as used in Chen et al. I includes double 
walled, thus, the United States Patent and Trademark Office has not made out a prima facie case 
of anticipation. 
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Moreover, based on the teachings in Chen et al. I it is evident that the multi-walled 
nanotubes therein do not include double walled nanotubes. 

Chen et al. I do not teach how to selectively synthesize DWNTs. Chen et al. I describe in 
(Example 10 and Column 4, Lines 25-68) and in the joumal article referenced in Chen et al. I, 
namely, P. Chen et al., Carbon 35, 10-11, 1495 (1997), the synthesis of essentially thick Multi- 
Walled Nanotubes (MWNTs) and nanofibers with the average outer diameter 15-20 nm, in the 
temperature range 600-700 C and with a catalyst based on nickel metal. No double-walled 
nanotube syntheses have been reported by Chen et al. I. 

Moreover, DWNTS cannot in principle form under the synthesis conditions employed in 
Chen et al. I or described in the referenced article. Formation of thin-walled nanotubes, 
particularly DWNTs, requires very special conditions that are dictated by the mechanism of 
metal catalyst action. The process temperature, the type of metal and size of catalyst particles, 
the value of carbon diffusivity in the metal, the type and reactivity of carbon feedback are major 
factors determining the possibility of DWNT formation. These factors are interdependent, and 
only certain combinations of parameters could give rise to DWNT formation. In particular, the 
600-700 C temperature used by Chen et al. I is too low for nickel-based catalysts and carbon 
monoxide or methane gasses as the feedstock to form DWNTs. For nickel particles that are 
sufficiently small for DWNT formation, the necessary rates of carbon feedstock decomposition 
at the particle surface and of carbon diffusion through the particles cannot be achieved in this 
temperature range. Only MWNTs, amorphous carbon and graphitic coatings on metal particles 
are generated at these temperatures, while DWNT formation requires much higher temperatures 
and catalysts with higher carbon diffusivity and lower activity in dehydrogenation and 
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decomposition of a carbon feedstock. These conditions are not met in the Chen et al. I, which 
means that DWNTS cannot be made by the process described in Chen et al. I. 

Moreover, to determine whether DWNTs catalysts could be obtained under the 
conditions employed in Chen et al. I, the conditions described in Chen et al. I were substantially 
repeated by one of the inventors. No DWNTS were found to be formed under these conditions, 
despite focused search for same in the products produced. 

Anticipation requires that the cited reference have identity of invention with the claimed 
subject matter. Since Chen et al. I does not teach or disclose products wherein the product is 
comprised essentially or substantially of double walled nanotubes, Chen et al. I does not 
anticipate the subject matter of Claims 67 and 90-96. This rejection of Claims 67 and 90-96 
under 35 U.S.C. § 102(e) is thus obviated. Withdrawal thereof is respectfully requested. 

Therefore, for the reasons given herein, the present case is in condition for allowance, 
which action is eamestly solicited. 



SCULLY, SCOTT, MURPHY & PRESSER 
400 Garden City Plaza, Suite 300 
Garden City, New York 11530 
Telephone: (516) 742-4343 
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